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(54) DISPLAY DEVICE AND METHOD FOR DISPLAY GRAY LEVEL THEREOF 

(57) Abstract: 

PURPOSE: A display device and a method for displaying a gray level thereof are provided to reduce the 
degradation of image quality by arranging each sub field having different emission brightness ratio 
properly, CONSTITUTION: An A/D conversion part(1) converts an analog image signal into a digital 
signal, and a frame memory(2) accumulates the digital signal. A synchronous separation part(3) 
separates a synchronous signal from the analog image signal, and a sub field constitution part(4) 
generates each sub field. A system clock signal generation part(5) generates a clock signal to generate 
a sub field. And a driving part(6) drives a PDP(Plasma Display Panel)(7) on the basis of the digital 
signal of the frame memory and an output of the sub field constitution part. According to the method, 
two sub fields having nearly equal brightness ratio are divided, and the divided sub fields are arranged 
toward a center from a front part of the frame and toward the center part from an end part of the frame 
in turn according to a sequence of higher brightness ratio. And at the same time, a non-divided sub 
field is arranged at the center of the frame. 
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SF244 4-M.4H SF4444 44 24444 4«4£ SF2 -1, SF2 -2 SF3 -1 SF3 -2, SF4 -1, SF4 -24i 4 

4 444 444eh17> 44 4444 4 4 «4£ SF5-SF84 444s 4 444. 



n4s £ 3a 4 £ 3b4 444^ 44 44 444£H)7f 444 444 4.a4HSFi4 5.efl44 4s] 4444 4 
44 444n, S&4 244 4 «4£4 44 SF2. -l, SF3 -l, SF4 -14 5L444 44444 444 444_°-S. 4 
444(4, SF2 -1->SF3 -i-^SF4 -14 4)E.s. 4144 44 4 «.l£4 44 SF4 -14 4 w.^HSFl4 444 7 J 
4. sti 2444 4 ±L4H4 41-4 SF2 -2, SF3 -2, SF4 -24 4*1144 ^444 4444E.S.44 4444 44 
4^44(4,4 W-43SF2 -2, SF3 -2, SF4 -24 4)-ES 4444. 



444 4-S-4 4S4H SF14 2444 4«4£4 444 SF4 -2444, 444 4 «l£ SF5-SF84 4444. 
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°1 ^4 4 4a1 «|EflSAi^ 44 ^112J4 ^ njfJM 4t2, 44 HeflSJafM^ £ 3a^| 444^r H>Sf £o]. 
u)&*t a] tngc SF5 ~ SF84 ^44(4, SF5^ SF6^SF7-*SF82.) afl^tluf. £4, 3*4 a e fl^jofl^^ ' 

£.3(bH 44M14 44 4°) M)H4£(4.SF8— SF7-*SF6-»SF54 4)jE5 Hfl^flcf, oje-jtb 4 Ji^JEfe-, 
4 A 0 1 4(4H 2] 4 ^H^H «I12J44. aeli 444(6)71- o] a} a^H^ nj-efAi PDP(7)2l S-^^-i- 44 4°1| 2) 
*fl PDP(7)S1 7j|4sA)4 ^44. 



°1*1 5 4 *4Sel|44 oH] qj^gj.^ 44 IEEl|2J42l 4°H4 4 Hl^-t Ai a4JESF5~SF82l nfl<g-§- a]5. ^ £ 
fh°5.*?. IM^M 44 ^liiSss] A £i $1443 ^.^aj-s] 7>4444 sti^tt 47} 014. 

<£4 444 Ai ajiHi Sell °J21 444*11 ^14 «]144J?-£4 #eM f-21 44°ll2l 4SJ44 44 Si 4. 

»!■ D :i 2i fr a!- i' 



44 4^4 44£4 4 4 t 3°l) 4=4 ?l£wl7f z]-zj- 4= 442] a| a^Ho)l ^sfl 444 = 5)|"y-§- ^^.4 
°1), S1^4 ^^Jll- 44 4444 4^44 4444^5 lg^ji, SEtl 444 cl^^A]^^] avo.^ 

Aia^H* 4 

Ai«^F_ ^ 4f 



^44 4 7^1 2: 5] 2J4457t ^A)4^ £A]^]o]) 442) 4 aJgtr^ ^ £H ]7f 3 Alc^c g). 

^^431, 44 4°J21 fl£H)f- #4 44 5J 4442] 27fl°] 444 Ji, 444 4421 

421 ^««£t 44 fl£«l7l- ^ 44s. JEtfls. 4^)44 £s)l° D '2l 444°fl4 444 44 ^ Hell 
°J4 4444EL5.44 44444.°-^ 2^3. ufl ( i44 44<i, 444 4*4-^4 Hellas] 444»tl Bfl44:E4 jfi 
7) i4°ll flEwlH 4 7^)2:21 sl^aIo]! t^s}^ 444 7>444°l4i 44^ 4^4 <gs}-f 444 471- 44. a 
4, 4*1 i 4H314* 47)-47 J 14, 44 4*12) 4H$I14# £34*1 4^4, a]h|£o) Hfl<a4 £344 3 

4S144 ^44 4 471 «fl4<i, 4*121 2il»]t ^e||44 4^ if^j 3Hl7)144 4 4 44. 



£4 4421 a] H|c ? 7 |.^. «4£ t ,) 7 ]. a Aia.lH4Ei 27)14 *\ a.4^5. 4444 444, 4 «)«.«- a] 

«4£4 4 471 ^ fl£«l7)- 44 4714, 4421 471s. h144 ^ « 4H4 ufl14 ^47]-, 7>4 $)£ 

a4> a ai «^H4, 44AS H£ti)7f 4 Ai«4^4 11^14^ »P14£4 SS7] «}|4<H1, fl£w) 7 } 4 t]]s°1 2^141 
i 47344 444 7>44421 714^. $e.v]7\ 44 ^|2:Si 2*i)ah 44421 7 f444£ a^j-sj- - 

SJ4. 

£4 «144 7i MEf 7>4 ?l£Hl7)- 4 71 ilEf 4^-5.3. *H °1 4^ 71 a.4£2) 47I ^144^ 4444i 

4^7) o) til 44 71 llEf JE4 £4 H£Hl7} a «H°J4£4 S^l «]14 0 11, 4«1 fl£Hl7} 44 7112:71- 4«J 

^°11 4 A S4^r 4442) 4444* 344711 4 Si 4. 

£4 4421 7ltL^H4 7f4 flSHl?)- e 7i«.4El4 a1|214j7, o) s|Efl«lr£Hl2l a4|£o) 440.5. ?)£Hl7> 4 Al 

«4H4El 47HE.5. 27)121 A^ B|E£ 4444 47-H, H|ft A^ H |£f 7 >4 $5_V}7} 4 H)44 A^£t h 

54J21 7121 44421 ^a)o)) ^121 A^a^HSAi «l)44ii, 4421 44 7ia.4E. 4 4-E-421 44 44 
fl£Hl7> e 4715. J£cfl5 4^s)°l uj-i^ 14,4421 44 4H-4£7(- ^112] AiHsjtro] H || ^] =u] hH°Js14, 
41-421 Allies Ai Afo)o)) 4D142I h144 7i alEt HH14S4 SS7i m^) 44- 7 >45 444 
21 7K442] 44'4 21 Ai) 4 4 Si 4. 



£4 i£2llSJ4, 44 =E^°J4. °) 44 =5H<a«Hl 4^44 44 HeTJ IS. 4 A 34n, *ll2^l sH<a444, 4^42) Ai 
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$H4^ 4N X 1^ ^alH* ^£Hl7f 3. £^ HH<it4 **H, 4^42) HEfl°J^l &°Hte- #71 4*1*121 

A^HSiHl- ?15LS17> «I144£4 S4) 4442] 7f4-a-4* ±7^ ^ 5[i jl, JtAl^AV^ ^#3}o] 

S^tftf* 7lcflt 4 SI 4. 



(57) H !'?! »S$f 

i. j 

i 

t#$|£2l Aj-tflilt l^-E}-^ fl£Hl7> 44 4* 442] 4 U^H-^I 2j*H ^|2J4 4 A j«"4 ^H), °J34 

^#4^4 #71 H H.^H°] 4°1] #-g-5fe HlS=r°l 4*1^41x3. ^S*>2, £4 S«r4 tl*114:M 4444 A i £L 

€h» <a«|sH Ml 2:21 ^##x* S444 SH4, 

El 444 44 51 471 H34J21 §p1 ^6.5.43 f^##o.s atfls yfl«4^r Bfl14<24, 

471 £44^HI £434 Stt «144 ^ #7] Hefl^si f><a-»M «11*14^ 42% nfl!^* -?h]*i 

34 4^'-° s 44 £44*1. 

44% 2. 

4 1 5U44; 

471 «-^44-&- 4421 *\ «iHf 7># fl£«14 3 A^ ti^HS-^-El f|£«l7l- a -A^ j^S. 27113 A-] 

4444 ^H,; 

471 H]^4 Ai fl|£f #)£Bl7> a -A^ gj ?l£Hl7l- #£ £A^ S^o] £ H )£*V ^ H^H# «fl 1*H? 

t!]33 nfl°J4^4 4wl*H, 

AJ-71 42$) H)l<1444 X]33 Bfl^^ofl 3*11 Hfl <g^ zv AliiHf 7 f# #)J£Wl7> s. a-1«.^h4 °| 4 «4 

444 3. 

xi 1 4°ii 5U44, 

47| £«444 4421 A^u^Hf^ 7}^> fl£al7l e 4 «4mi4^ ?l£H)7^ e 4^lS 27)13 ^ h^hs. 
4444 *4°fl. ; 

471 4 221 Hfl<?1444 AJ-71 «1 £4 Ai B.1E? 7># f)EHl7(- 3 A^ U.^H» 4°i °1 4^! A i H^H2| #71 

4 D 144 ^ 444^^ ^cfls 4^*121 ui#£ ^HlEl fl£«l7l e Hfll^fe ^J* 4^ a a] 

4*1. 

444 4. 

X] l 4*1 4°H, 
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#7) 44444 4421 ^ u^Hf^ 7)-# flJEUW 4 a^ ufHf o) ^tl)$|£ii)Sl ^ tng H 44.0^ $] c 

h]7> tL^H^Ei fl£w)7l- 4 xHlS 27fl°l ^IMHS 4444 4 A H, 

4"7l 7)122] H]lt444, -#71 Hl&tt A^ W_^H^ 7 )_^- *) E ul7f s U ]^*V a^ H|n f a o V 7 | n E fl°j2] 7]S] 4#4°1 $ 
*H 3|l AjHfCJ,Aj Bfl^lSl-al, 47) All IS] HflH^^Hl Slefl, 44 &t A l«lH ^ 444 44 ^ «^H7f 44 
£Wl7f S ^Sitll 4^SH «1)14 Aj-7] ^.^-A-laJgH7> #71 A)|l A^ H5J tr o| H || *j ^ H ]j o| £] 

4, 47] 444 4«4H4 ^11 4 tUgtr A^ojofl 4^a1 21 Hi*© X\ « = ufloj^ 5 o. ^.3 sfe S A|^^|, 

444 5. 

*ii 4 #°ii oioiai; 

#71 5L4<$£ 44 =5)1^4 4 tr s.H<8H 4^44 4" s^-a^s. 0 lf-^^H, 

#7l A11251 HHI^^ #71 4442) 4 «4)H4 4 12) A)U|£AMoJ 4*412] tiJJf SV A^ U|£f «fl<g*V ^ o__ £ 

4 51 4421 = 4^4 442] = sfl«iH Sl<H4£r #71 4*41 2] a^ ?) £ h|7> 4 443. «fl^#4 440^ 4 
443 s.q<8«i #7) 4 D 412) *\ ?1jeb17> 44 44^ «fl<i44 44 e. £ ^ sai^i, 

6. 

443E2] -#^«l.» 444rr $lEH]7f 44 44 4^0) A-] h^h-HI 2) sfl 442] 5LEfl°)4 4 A J44 fAH, ojejft 
^#^2* #71 ^h^e^ ^ 4444 h]e^S] c|^]^is £4 444 cH^a)^ 4444 4 « 

4E# 4^144 47)12:21 <g#4S» 5444 £ A 1#^H1 SH4, 

442] Ai nsg^ fl£H]7> 4 3<HE 442] *mJgH# 4^4aL, TlS] 4<H*> fl£Hlt 44 44 ^ 4442) 27fl 
21 a^ a|Ei 4444 444t)|4, 

44 4 «fE gj 444 4 - u .lHf iicfls $t£Hl7> e {d«?«H 44 #7l =fl|°J5] ^d^-^ 0 !!^ ^# 

4 #^ 5J #71 S5fl° n '2l ^•nl^O.S.^-El f^#Jf#%ti!5. ^sll4sll 2tfli Hfl^^fe ^121 Sfll^-TflS?-. 

Bl-grf-A-lu^H-t A ° V7 1 S^I°J21 t#^-<H) wfl^lsfe all 22} «H^4^]-f 4^ 5i* ^ A o lc l^ 4tt 71)2:^4^^. 
7. 

^1 6 a^^i. 

#71 -S-«:47fl^ 4^21 ^H|n f 7} .^ $] E Hi7> e A 4i4E5.4El ^J£wl7f a 4^14^1 27fl2| Aiai^ 
^#4tt 4^1* i44n, -#71 Hl-g-fh HfEf fl£H]7> ^ fl£«l7l- 44 ^ AJ I4, ^e 4421 4 A 1S. «l 

4tt A i «4H4 «ll'a44 ^1321 «i|<i47j|l- 7>4^, 

#7) Al)2°l «H'i47]l4 31321 Hfl°!47fl3. Hll 0 !^ 4 A 1 J±4E 7f# $|EHl7> a Ala|£S). ol A-J 4 — 2{ 

4-g- ±5. fl£Hl7V e ^«4^4 Hfl*)44 4t^1* £44^ 5J4 4^8^ 4^ 7^12^1^. 

^44 8. 

31 6 4°11 5J^ A 1, 

#71 44471144421 a-i tL4E^ 7 ^ ^ c U | 7 j. a. *\ «^hs.4^ ?1eh17> s- 4 A iS. 4^14^1 271)21 4 Hes 
4444 4t)14 £44i, 
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'■'1 6 %HI 5fl°Hj 

A J-7) ^^HH^ >| hs)h? 7>^ ?)£Bl7> e 71 afEf Tfliq^H °l *|cflflHal^ 71 tugc cf-g-^S. $|;Ea] 
7f €■ 71 u.lH-f-El ?]£Hl7> e -A1 £ xfepHl 27H°| = S £t*Kr "StIH- JE^jI, 



*H TlllSl a] a^HSAl tifl^lt^ ^ A H, ^llSl Hfll^H 21«B, *H"^ 71 h^H $ A 1 S 

^H7f ^$y\A e £^3. jiLtflS #«}3<H HflH^l €4, ^"71 -S-t 71 «l£7} ^-7) 71 ti|) 

afl«g|]^, ^7} CfS-S AlJi^c^ ^jo) Al JEL^S/M-OHI 4^X|51 Hl*tt 71 HfEf tifl<5f5Hf ^f- J£ 



^^•^ 10. 

#7y*2SH Hfl-a^l^ -*7l 7lU^HS}- 7)113] 7lU^H7H°11 Hl#tt *m*\$r ^-f , * 

0 D HH^f ^7} H-HxlS) A1 y |c| *l£ul7|- 4^ ^1 s n]| 3* ^J-°-5. ^1M7]^. 
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